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(57) Abstract: 

PROBLEM TO BE SOLVED: To make it possible to 
generate vertex coordinates values for representing 
graphics such as n-th order Bezir curve and Bezier 
cun/ed surface with hardware. 

SOLUTION: When four control points are given in u and v 
directions in a grid shape and the vertex coordinates 
values for representing an n-th order cured surface are 
generated from the grid-like control points, this 
graphic information generating device is provided with a 
linear interpolator 1 which sequentially 
operates A x(1-t)+Bxt about the coordinates values of a 
new control point that internally divides a line between 
control points on the basis of the coordinates values A 
and B of the control points of prescribed bit width and 
an interpolation coefficient t having Ostsi with the 
prescribed bit width. For instance, the coordinates 
values of a vertex PC of a 3rd order cun/ed surface 
graphic is calculated by respectively and sequentially 
operating Ax(1-t)+Bxt about a part between two 
respective control points adjoining in the u and v 
directions to calculate the coordinates values of 3x4 



pieces. 2x4 pieces and 2x3 pieces of new control points 
and finally calculating the coordinates values of 2x2 
pieces of new control points, 
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(57) [mm] 

<o y h 0 ^ t ^ 1 <om.^ t i>Wimmi t b 

AX (1 — t) +BX t^|iliJ^^l[t'5i^?F^rBl§§l^ 
>«r 20<^)^J®^r^(C0V>r^tt-?'ixAX (l~t) +B 



m 1 (/)^JEfl^® t LTCDiaPISffi^^^e 

1 oa)«Me{$f 



6 : S»1««8^^d9 



CA 
CB 



CA -1 



is 



"^S 2 



-aOuout 
■*Ovout 



[ff^^ll 7k^:^mc (n+Hfc/ciL. n^2]) 

m<o^mj^]SLxmm:^\^{c (n + D m<ommj^^^^ 

0 ^ t ^ 1 <Dm^ t ^m^mfk 1 1 \zm<^^ . ^ 
X (1— t) ^Bxt^mi^mn-r^mmmmm^m^ 

mm. 

— t) t^mw-r^mi<Dmw^t. 

tl^tlAX (1 — t) +BX t^m^kmWX^XnX (n 

+ 1 ) m(omtc:^mmM.<Dmmm.^^i^. MtcmiisTK^ 

^^tiAx (1— t) +BX t^miJ^SI^-t-Sr^tcJ: 

<9 . mim}\c 2 X (n + 1 ) ^s<o3i^^/c>^c^J^^;^^oi^^^ii[ 

ol^T^tLmAX (1 — t) +BX t ^m^fe^H^LT 
2 X n^BfOffyci/^^iJt^^coM^M^^*:). MtCBuiaM 
:^iS]-cB!^i-Sff^?Sc^>!r 2o(D^J^»^ffe1(c:ol^T^n 
^*nAx (1 — t) +BX t ^|i|lis^:^^-r5r^{;::j: 

"9 . mm)^^ 2 X 2m(Dmtifj:mmj^<omwM^^i^. 
^i(7)^j^a?^rB1lc:ov^T, ^n^*n.Ax (i— t) h-bx 

my^m 5 ] Rufa^?^r^§§ii. 
HuiE2 X 2m(omtz^£umj^<Dmmm/)^hm^mM.(Dyi<. 

mu 



4^^200 1—33 1 8 

[m^me] ;^¥:^r6]ic (n + icyt/^cu. n^2]) 
m(ommM.&xmm:^i^^^ (n + D 

mmm^mi^Lfiimi-^mmx^^x. 

mm^^mti^^n^m \^itmmj^(Dmmm\^m<i\i^x 

m'^o)\::'^yhm<ommM.<DmmmA, Bt.mm(D\i'y 

^mmj^m^p^^'r^mti:^j:mm}^(ommmim uta 
X (1— t) +BX t^rnKkmn-r^mm^^^m-r 

mmmmj^commmA, B(Dmm^<D:k^\,^:^{cm^'t 

mm^^iy^^icx^m^^-^m(DmAtmN\mm d 
— t) t^mn^^mi<D^n^t. 

^mn-r^m2<Dmn^t. 

mjfs^ 1 <o^^^(^m;^ ^ m 2 (Dmn^^mti t 

n^'tlAX (1 — t) H-BX t ^Mlik^ll^LTn X (n 
mAx (1 — t) +BX t^WIiJc^^-r^wttCct: 

r> . mm\z. 2 x ( n + 1 ) m(omtz.fmmM.(r>mmm 

oV>T^:tt-e*ixAX (1 — t) +BXt^m}k^%\^X 

2xnm<Dmtz.fmm^<ommM^^^. MicBfriEM 

;^I^XP^-r60ryt/,e#^ 2oco$^J^^^P^(cov^-C•ei^ 
^'HAx (1 — t) +BX t^«l«>:Sl^i--5r^«cj: 

•9 . mmmz. 2 X 2m(r>mz.t^um^<Dmmm.^i^i^. 
^<o^. m^w-i3\^Rx^mm.:^\^\cm\^xm^2 x 2 
m(oumMm\:io^^x. ^n-enAx (1— t) +bx 

mutm 1 0 ] msimmm\t. 



ttiU 

if 6 tciE^(DiiJtfe*a®gMo 

2]) ^@co$^i^^^sotsil::^^^l^ (n + i) mcommj^ 

mmi^mcx^^iiFmmicm-^^^^xmm^mmmti-h 

h^xo^t^KDm^t^mm^M (i—t) t\cm 
giUTAx (1— t) -\-Bxt ^m^mw-t^mnmm 

ymj^xnmmymM.x^x,hti^ z t ^mLt-r^m 

1 1 t::iam(^1f ^^Siggo 

[it^^ 1 3 ] mmnmr^^n. 

mmr^i^'^mz x ^m^t^'ik<DmA t miisi^M ( i 
— t) t^mw-'T^mKomm^t. 
mtdm^t>^mcx^m^iy^m(DmB tmiEm^ 1 1 

nti^{\m^(Dthti^mm^m/^sX7sk^th;^m^<o}i^^y h 

im^m 1 4 1 memmm^n. 
m^w-:fj\^x^-r^^^ 2o(o$fj^^^r^icov>T^ 

tt^AX (1 — t) +BX t ^iHife^^U-CnX (n 

+ 1) ^@(^®r;rc/j;^J^^<z)M^MSr3i?:i6, Mt-gniE7K¥ 

^'ttAx (1 — t) +BX t^«i2}^it3ii-6^<t{cj; 
t), SI^«C2X (n+1) ia(Di&rfc/j;©Ji»^<0]g|^ii[ 

t<om. mte,mm:^{^x^-r^^^ 2^(DumAmz 

ov^T-tixmAX (1 — t) +BX t«rMSj5<:SI©UT 



iRpg3200 1—3 3 1 8 1 2 

:>j\^xmt'r^mtifj:^>^ 2o(o^j^^p«i(covNr^n 

^*tiAx (1 — t) +BX t^llJ!*:ill^-r-5wi:lcJ: 

•9 . :&*^6<j(c 2 X 2m<omtifjim^j^(Dmmmi:^ib. 

^(om. Hfjfa7k^:^r^SOfM;^i^{cgiLrHfj|E2X2 
^e<?50J^;^F^^cov^T. -en-enAx (i— t) +bx 

[WJi^m 1 5 1 m^mmmmn. 

b5IE2 X 2<ecogrfc/j!S»W^<oM^{i:;&^?>BiIiETM^fiO^ 

if 3^311 1 tcia^<7>if ^^lyii^Mo 
2]) m<^mmj^^Rrj^m^f^\^ (n+D 

0f^cot'y (n+1) X (n + 1) m<ommj^<o 
mmM^Ati-t^tmc. m^(D\i'yhmxo^t^i 
(Dm^t^mmmm. (i— t) ^a;^u. 

gll^-r 2 OOHUlB^J^^CDM^ii:^ A, B t u/c 

^n^nAX (1 — t) +BX t^WlJJ>:^^LTnX 

(n + 1) <®c^fT/c?:^$jj^^c7:)M^fii^^4e). letcHffiE 

-ett^'nAx (1— t) -hBx t^mikmm-^zt\:i 
ct 19 . sjsi^6^(- 2 X (n + 1 ) m(o§fti^j:mmj^.<r>mm 

^<Z5^, mtd.mm:^\^xm^-r^>^^ 2-D(DMmM.mic 

oVNT^tb^*nAX (1 — t) +BX t >^Jil2fc^||^L-r 
2Xn<il<Dfr/c/.^^J^^oM^fit^3j^«>, MiCHtrlSM 

^^tiAx (1— t) -^Bxt^m}km^'r^:^t\zx 
r) . ibi^t- 2X2 m<omti/£mmj^<ommmt::^if>. 
^(o^. HulE7K¥;^r6i^T^SE:^r^ic§3LTHnia2x2 
i@(?>$^J^^FB^^cov^T. ^n^^tiAx (i— t) +bx 
t ^mi»:mn u mnmj^<ommm^^tf> s ^ ^ ^wm 

m^m 1 7 1 HtiiB$ij^^.(o^^MA, B i-x^^ ^^m 

[ff^^iis] nmm'^j^(ommmA. Bt'-^^^^m 
^\^j^x^x.hn^m^xh^x. 
md^mmj^^mmmA, B(Dmmt^(D±^\^^j3\zm%:^ 



m^m 1 6 {zt^(Dmnmm±^:^mo 

2]) m(r>mmj^jSiXj^mm.:fjm^ (n+D mcommj^ 

<}^^j:<th. ^^tOt'-y hilgCO (n + 1) X (n+1) 

x^ost^i<Dm%:t^mmm^ n — t) ^xtjv. 
^n^'ttAx (1 — t) -hBx t^mi^mni^xnx 

(n + l) {@(?)fffc:^^^J^^.t^il^ia^5^*!). lEf-Huia 
^ixWAx (1 — t) +BX t^)il2^^ti[i-^;i.i:tc 

mmmf,C2X (n+l) ^@(Dgf/c/.^0J^^(DJ^^^ 

o^^T^ttmAX (1 — t) +BX t^HiiSfc^ll^UT 
2Xn<@(7)fffc/^^J|^^(DM^fii[Sr**, MtCgniESil 

:^i^T'»-r6fffc?:e^^ 2o(o^j^^.rB^{cov>T^n 
mAx (1— t) -hBx t^mnkm^-r^^ticx 
y> . Sifj^tr 2 x 2m<omtifmm^<r>mmm^'^^. 

•^com. Htiia7K^;^f^^J:U«Sia:^f^{cg|LTBfifE2x2 
^i^oS^J^^rB^^co^^T. ^n^'HAx (1 — t) +BX 

m^mmM.(ommmA, B(Dm^^(D:Kt^':^^cm%:^ 
^tm^. m^iyitm<omwMB tmiE^.^ 1 1 



(4) 1*^200 1 — 3 3 1 8 1 2 

fmm^t>^-^^tii>zt^fmsLt-t^m^^2 itc 
mmm^^mmm^^if>^{^^ti<>x. 

mils 2 X 2<Sogfyb7^.f^Jt^^<^j^M75-«bfiufElI^co7k 

aiu 

[0 0 0 1 1 

^-<':^aift®/j tfc 9 C AD^t/C A 

[00021 

m^(D^m] j&^(Dmnmm^mxncAD (comput 

er aided drawing) iy:^'rJ>^^CAM (co!i«)Uter aided 
manufacturing) TJ-^^£ t*^mm bfc M^^Oj^M 

^m:^^^ LT-<>?::ii (Bezier) ft||^-<i;^3ift®;d55f1j 

[0 0 0 31 w<0-<v?:3iftj^(0:^. i^^OjlptC (n 
+ 1) m(OW^f^ik^7L^^t\Z.Xr>X^l^^f\.fz.im 
Ji, n2fef^-<v^:i^tt^<bm*^tbac ^/c (n+1) X 

(n+1) 1@<^^J^^^#;t6^<irtCj:orf^fig^ixyt 

<om'^^xm^^r^^'^^i!K^^y:^^ut^^Wi^^x\i^ 

So 

[0004] [g|2 9 ^tj qg|3 O {lti^^0>JtC>g>-5 3 JSfc^v? 
^ftj^O0iJ (^COl. 2) ^^^-nglT'^-So m 2 9 tC^ 
i- 3 iJfc'<v^:xftji|lJi 4 O(O0Jt^^ p 0 — p 3 (OmWMJk 

O-p 3;55#;^ibn^ci:#. 0^^/^^;^ — 

i$';0^t^l) tSr^x-C*3< ;ii:»cJ:oT— ig6<j|c 

[00051 R(t) = (l — t)p 0 + 3 t (1 — t)p 

1 + 3 t'(l — t) p 2+ f p 3 

^j^^^po--p 3(ifpittt>{i®-<i5' h/w-efe 

(x. y. z) O^^^r^fi-UTV^S, ^{Hl 



[0 0 0 6] ^LT, HI 3 0 {^LTHk-rx o \cm^<DmA. 

^nSS^fil^^^Oftj^^-t h ^ V ^V ^. ( n + 

1) X (n+1) ^@<^^J^®^>^-^;t6r<^^cJ:oTf^^ 

[ooo7ia3i.ii (4X4) m(r>mmMJiCXoxm 

=^^mt^^t. 121 3 2 tC^-Ti: 9/^3 2fc(^?^v^JiftS^ 
?^fK-fSC^;i5T-#5o r<7)cfc9^^3|5J!:(^-<vf3ift®^ 

iif^«iSI;iJ:oT> 3i35C(0-<v^aiftBD^:g*tc^?l^i-S 

[0 0 0 8] 

[0 0 0 9] L75-L?:f;65P5^ r coSc^^^^gli^^StCS 

too 10] ^fc. ^^M:^^<D^^-h''>^r{cx^:fy^ 

^xmmLxnm^m.-t(Dx\ lEm^j^mm^i^ hji-^n 
^\\^^xn±i^<D^nmm(Dmmit<r>m-ftfj:^t\r^ 

[0011] ^^T% :i(D^mi-^^<Dj:otiV^^(DWm 

[00 12] 

(n+i[/t/cu n^2]) m(DMmj^xj^mmjf 
[Sijc (n+i) m<o^mj^^^^'f-mc^x.. r<ot&^4^ 



(5) i|#ga2 0 0 1 — 3 3 1 8 1 2 

mm^^-r^mmx^^x. mm<D\i^^yhm(Dmmj^ 
(ommmA, B t . m^<o y hmx o ^ t ^ i 

mmj^(ommmcmi.xAx n—t) -^Bxt^m^ 
[0 0 13] :^^m{cm^mmmm±^mm\zxixit. 

;^K^:^f6jtc (n+i) mcommj^XJ^miMJfi^iz (n + 

^h^X7sk^tl^Bf^(D\i'yhm(r> (n+1) X (n + 

1) m<r>mmj^<Dmmmt. ^^oe-'^h^gr-o^ 
z(ommmmxa. ^-t^^^ 2o<Dmm^<omm 

0(D^J|3|);^rBlt-0V>T. ^M'tlAX (1 — t) 4-BX 

t >^jiii2k^ii^b-cnx (n+1) m(Dmtc^j:mmj^.<om 
mmM.mic^^^x^ti'eixAx (i— t) -hBxt^m 

^mWir^:Lt{zX^. Mciim\c2x (n+i) ^®(Dff 

tzfj:mmj^(Dmmm%::^it>. ^to^. Sii:;^r6]-cgs»-r 

'5#'* 2oc7)^J^^^r«^(coVNT^tL-ietbAX (1 — t) 
+ B X t ^m^^M UT 2 X n^@cOfffc^.C^JI»^cOJ^^ 

MSrJftje). m.icmm:^\^x^'t^mtitj:^>fr2^<Dm 
m^m^^^^^x^ti^HAx (1— t) +Bxt^iiiij{^ 
jujf -r -5 ztKx^. mmmc 2x2 m<omtiti:mmM. 

T2 X 2^@(7)^J^^re1{CoVNT. ^iX^*nAX (l — 

t) +BX t^mnkmnu m^<Dmmm^^ib^xo 
[ooi4]i2&oT. yy h^^^rizi^^-r^tz^^ 

zi^TicX^MM\cn^-tTb*^X^^o b75^t^. 2x2i@ 

[0 0 15] ^tc. m^i^^. iim^RxJ^iE 
mmm^mm^mm-r^^tTfi-x^^. 

[0 0 16] ^^^mc^^^mm^ummmn. ^^;^r^{c 
( n + 1 [fc/s: n > 2 3 ) m<oMmj^xj^mm:^[^\z 
(n+1) m(r>u^M^^^m^-^^. z<D^^v^<Dm 



AX (1-t) +BX t^«ij^:?a3^-f--5it?imr«is§^w 
i- 6 r <h ^ i -r 6 ^ ^ o 
[0 0 17] ^^^m^m^m^^^^^mi^xtLi-i. ±m 

[0 0 18] t^^oT. mj^mm^mm^m^'r^m^ 

[0 0 191 ^^m^m^^m^^mn. Tk^ifi^iz 

(n4-i[/cffL. n^2]) m<Dmmj^Rx/mm^\^\c 
(n-f 1) m<ommj^^^^mc-^:t. z(D^i-^<Dm 

m^m \^tcmmj^(Dmmm{zm'^\^ ^x n nkcommmm^ 
fi:mm^(r>mmm^m\.xAyi d +Bxt^!m 

[0 0 2 0] :^^^(c>^^if^^ffl^g(cJ:ttlf. Jiie 

[0 0 2 1 1 '(^£oT. m^^mmm^mm-^mmm 
^^AMwmf^mmz^oxw^x^ ^<dx. mm^ 

[00221 y^mmizm^mmmm^ifmn. tk^;^ 
rfiitc (n+i[fc/cL. n^2]) mcommj^ifmm.:^ 

iSltC (n+l) <@<^$«Jt^^^$&d^4^{;:^;t. rco*&^^ 
^fli[Sr^i-6:^&TfooT. ^^cofyMi(^ (n + 



(6) 4*^2 0 0 1 — 3 3 1 8 1 2 

1 ) X ( n + 1 ) m<ommj^<ommm=tA:t}'t^ t * 
tci. ^^cot'^v h^iT-o^ i(7)iii:^<be>Mr^^.^t 

^A;'JU, ^'r6#>!r 2O(D^J^;SCC0j|&:^fiS^A. B 

r^(cov^T. ^tt-e*ttAx (1— t) -hBx t^m^^^ 

ni^XnX ( n + 1 ) <e<7)3&r/c/^^J^a^(Oj^^M^^ 
J*. Mtc:7K^:^f&J-eP^i-S0r7t/j:#>!r2o(O^Jt^^^ 
(cov^r^i^■ei^Ax (i — t) + B x t ^|iIlJ5>:?^S[-t- 
^Zt^cxr). m^mz2x (n+1) <@<DfTfc?t^$'Jt» 

oO^J^^^rHlfcoV^T-^rtt^'ttAX (1 — t ) + B x t 

tco^/^T■en'enAx (1— t) + B X t ^Ml^feSI^-f 
S ^ {;i J; t) . mm^iiC 2x2 {@(^frfc/^^JP^coM^ 

M^^iej?). ^co^. 7k^:^\^Rxmm::^mcm\^x2x 

2^^0^J^^^.^B1^C-OV^T. ^tl^'^AX (1 — t) +b 
[0 0 2 3] ;^^P^{::^.^[i]?f^1t^^:^i£fcJ:tt{^. 

[0 0 2 4] :^W^\z.m^mmm^. 7K^:^ifi){c (n 

+ l[fc:fcL. n^2]) f@CD^J|^^..S:U?M:^r^lc: (n 

+ 1) m(Dmm^^^'^mz^^^ z<D^^i^(DmmM. 

^-r^mm^m^umx.tz.^^^i^x^^x. ^coia^ 
m:ma-t<i?^f^<th. m-^<DM'yYm(r> (n+i) x 
(n+i) m(ommM.(ommm^xti'r^tmz^ m-^ 

Z(r>ii^^:f3\^xm^'t^^^2o(r>fmM.mz'^ 

V^T. ^tL-etLAX (1— t) +BX t ^Wi^fe^ll^LT 

nx (n + 1) m(r)mfz^s^um^(Dmmm^^^. Mt- 

^tV^^^AX (l — t) +BX t^lll?iJ^?gl[-r6r^{C 
J:^. mmmz2X (n+l) <@<D3if/c/c^^J^^(7>J^^ 

^^(cov^T^ix^'ixAx (1 — t) +BX t ^HiJkill 
^Lr2Xn{@Offyc:/^$!Jt^^<7)j^^fif^^*^. 
ii::^f^T«^i-5^fc/ce^^ 2oco^j^^r^jcov>T^ 
ix^'ttAx (1 — t) x.^mUKM'^'^^ZticX 

0 . :&ifj^6^jc: 2 X 2m<omfz.^^umM.(Dmmm^^^. 

't<Dm. 7K¥:^r^^a^SiE;^[6itcB§UT 2 x 2m(omm 
^fBJtcov^T. -tix-^ixAx (1 — t) +BxtS:«S2fc 



(7) 



1^^2 0 0 1—3 3 1 8 1 2 



[0 0 2 51 :^^mic^^i>tmmmcxt\.\t. mmmm 

[0 0 2 61 t^^oT, -<i^^tti|^^-<v?:iiftffi/^^COia 
[0 0 2 71 

[0 0 2 81 (1) mi<^mmmm 

foSo a2Jm^cOM^M^^O (n+l) X (n + 

1) <@o0j^^.p o~p n (n + 2) <Dm.mm^7i^i-m 

[0 0 2 91 :i(ommm'ca. ^^^r^jtc (n + i) 
m(Dmmj^Rxjimm:^i^\c (n + D m(Dmmj^^^^ 

(Dif^yhmxo^tsi (om^ t ^miim: 1 1 \zi^-5 
mmMf^^p^^'T^mtitwmM.commmzmx^x 

AX (1 — t) +BX t ^Ulife^^UT. yyv^:^T 
x^i>Xb\z\^fci^(r>x^^o 

[00301 mx^^^-^wrMmi^mm io\tnd^<D 

_2^C:fcV^T, 7K¥:^f^(C (n+l[fcyt'L. n^2]) ^ 

c^$ijia?^p o-^p n^^u^^oSia;^r^ic (n + 1) m<r> 

^J^^pO-pn (n + 2) — n^^^^t»itc:#;t. r<Z) 
^^^(D (n+1) X (n+1) ®<O^Jt»;^p O — p n 

(n + 2) fi^h^^ix^h<r>x^^. 

[00 3 11 ^(Dmm^n^^ e i^Mxt-^t-n^i^ 

rsl^gl. P<^yS^5 2RU^^J^^^51^gi5 3^^bTV^-5o 

jis?imr^si 1 x\^u^mm.^fi^h(Di(tj^iy^mm^s 

\tji^^^\'^xm^<r>^'yVi^<r>uni^o:>mmMA, B 



AX (1 — t) +BX t (1) 

[0 0 3 21 tmmmi(r>\htimc\t,:^^^ju2iim 

§^tfiL^JWt-^S2^^ttTIElit$n, iS>:o^lLlc:ie:.|? 

[003 31 ^(r>mmwm i i*0ijx.»^. 2 x 2m<om 

{c, ^<r>mMs(Oim:f5^(r>^^-<^ h/uUout^tO«-?:(0 

-So r<7)2o(0^i^ h/W^7«^y^2;0^P>m^(7)iij^^ 
|§^>J^ hyuUout:RU«Vouttc:S-c5v^TlI;^lc43lt6jfe^ 

[00341 ^(omm^^ 1 <^A;^SJcii^J^^^^ 

0 <lr^ttX^»3(O0J^^ooj^^<EA, BXtijg|?f^r^SI 
^t;iJ;oTff)^ct::^^uyh$»Jt^^(7>j^^MCA, CB^ 
il^-r-SJ: ptc/^^tL-So ^Jt^^®4fcJiROM/.?<h*cD 

[0 0 3 51 ^<oiE^(*:5(cfi/>ne< ^^i. Sr^tot^' 
•;/h«l>gO (n+1) x (n+1) M^^^JP^coM^fig^ 

A:^-r6<i:*{c. ^^(7)t'«y hiplT'O^ t ^1<^M^^ 

2-oco$^J^^^F«^^cov^T. ^n^'tt (D ^^WiJSk^ll^ 

uTnx (n+1) m(omtifm^i^(Dm^m^^^. 

v^T^i^^'n (1) ^^m(km%^^^t\z^^ . Mem 

WtC2X (n+1) <@(7)fffc/^^Jt^^<7)M^<it^^if!), 

^om, M:^rS]T'^i-a^^2o(^$iJta;^^fcov> 

T^nm ( 1 ) ^^rn^^W- LT 2 X n ^@c7)j^/ci/^^J 
>!^20(^^JmF«1^cov^T^^^-etu (1) ^^HiiSfe?!!^ 

•rs ^ ic J: 9 . mf^mc 2 x 2i®ogffc/j^^j^^(^j^ 
^<om. 7K¥;^[^^i>'Mii::^f^fcgiUT2 
x2iS<?)^jmF^{cov>T. ^tb-t'tb (1) ^^mikm 

[0 0 3 61 t^6A/. r<7)fEii^^«^5ic:ii, mj^.com. 

mm^:^ib^{C^tcoX. 2 x 2 ^@<7)i&f Ac^j!$iJ®^(7)M 

^jiotiimm^hfm^fhx\^^^^ 
[00 3 71 ztihcomm^m\::m<i\^^xuw^m:4\c 



(8) 



m^20 0 1—3 3 1 8 1 2 



wm^ (FLIP) tmm^fi^. m^\mmn-WiM. 
mmm^^ 2 1* hT?^x.^n. -eoi t-?/ hSTjsf^-^ 

(2) <Di^(C/^6o 
1. FX 2^""' • • • (2) 

[00 3 9] wCO??r-^ST'liM^fit<7)iEXf^:^7)5|KSiJ 

\fo. m^x* (1 — t) ^mM-ir^X.of£^ix^o :l 

16. 32, 48. 64. 80. 96. 1 1 2. 1 28 

^(o^tr. t = o. 5?55E=6 4tc4a^t-eo 

FJi/h^^i^T^2 3 t'i/ l>c^23i^T'^$n6o wtt 
f>fil EEE 7 5 4T'^^^i^rv^-5(7)T'^t^^C^^e9o 
1 0 0 4 0 1 M4.»*li?f^r«1^ 1 C7)f^^^0ij?r^-r >^ 

D:yi^ii!T*fo^c la 4 \z.m-tmmmf^^ i t±^>ir <o^j^ 
\^^xwmmn't^^<oxp>^. mmm^Koxt^m^i 

9lc/j:$n5o i{c«v^:7hui^>^^7i5^5& 
[0 04 1 J ^<o\^f7^Ui i(cji^i2S^t;!^2<o^ 

^§§12. 1 3j!)5^j^$n.6. ^^Sgl 2-T?(i^fr^:b^ 
^fOitA' i:Mr«^W.^ (1 — t) ,t755^^^n. 

5. mfbI^.^ (1— t) \-mn^\ 2(Dxtimzw^^ 
f\.tLW^^iA\cx^ rij t-hmiEmit^mMx.x 

[0 0 4 2] ^n^c7)^W§gi 2, 1 z\zyiM%^ \ 5 

Tj^^j^^tb. ^^§§1 2(om;^A' X (1— t) tm% 

§&l 3 0tti;^Bx t irtr/raJit-rSctplc/jj^tt-So *n®[ 

§§1 stciiiE^fbspi Qtmrn^tt. imm\ ^(o^t^ 

A' X (1 — t) +B' xt^ (2) ^XTj^LtiXoti: 



1 0 0 4 3 1 t^^oT. 7K^:^r6]-eP^i-s^>«r 2o(Dm 

^^F^ICoV^T-ett^'tbA' X (1 — t) xtS: 
PiJ^Cf^WUT. nX (n+1) ®(0|fffc?i:*iJt^^<OM^ 

M^^*!). 1E(C7k^:^f^-r*P^i-6tffc/<c#^2oo0j 
^;^rB^icov>T^n^*nA' x (1— t) +b* xt^ 
\m:mM't^zt{:ij:r). m^^\^2x (n + 1) mco 

2o<D0J^^rB^^-ov^T^n^'^^A• x (1— 
t ) + B ' X t %:m^mn UT 2 X n m<omftfj:U'^j^ 

o(O^Jt®^rHl{CoV>T^iX^'nA' X (1 — t) +B' 

X t ^m^mn-r^ zt\::x^. mmm:^ 2X2m(om 

:^\^\z.mx^x 2 X 2m(omm^m^^^^x. ^ti^eti 
A* X (1 — t) +B* xt^m^^n-t^:it\cx 

m^^<ommm^^isf>^zt:d'^x^^o 
[0 0 4 4] m^x. m 5 1 0 vfiiTb^h. m 
m^m^mmi o<omi¥m{^-:>\^^xwim^-r^. mm, 
nu-'vmm^\>c:tsi^^umj^p o—p 1 5<D§sMm^ 

[0 0 4 5] r(D0im^n = 3i:b3t#^-CS>or. ^ 

9) \c4m(Dmmj^^^'^mz-^:t. rf04X4^@(o*& 

^4^<O^Jt^^. p 0 p 1 5 j{i-P>0iJ;tJa6.{C^-r i 9 

[0 0 4 6] z(Dmmmn±^mmi oxn2 3 i^'y h 
hii@T* 0 ^ t ^ 1 <Dm^ t ^mmmwc t <t ^mmmm^ 

licAtl^tl^o ^UT. BSIi^^P^^ 2o(D$)Jt^^(7> 

M=^iit^A. BtVtct^. :i<Du:^\^x^'t^^>^ 
2o(D^J^^^F^tc:o^^T. Igl 7 Atc^-T 4 x 4{@(D$iJ^ 
^ p 0 ~ p 1 5 <7)Jli^fii[^^tb^'n ( 1 ) ^T«2fcSiaiL 
uraL B fc^i- J: ^ 3 X 4 (^3if fc/^^J^^ p u 0 

--pull (DmwM^^i^^o 

[0 0 4 71 •e<Z?^. Ml.BJ-:^U7t3X4^@<??$iJP;^ 

p u o-p u 1 1 <DmmM^m^u:^0\x^-r^^>^ 
2oo^J^^r«1^col^r. ^tt-en (i) ^x-wiis^^ii^ 
LTiag Atc^-t-ct ^fj:2x 4m<omfc/£m^j^ p u o 
--p u 7cDm^<t^^*^^)o ^mi-xv:^i^xm^-r^^ 

>«r 2otD0J^^r^(COV>T. |g8 A(C^Lfc2X4{@<D 

^1^^ p u 0 - p u 7 (ommm^^ti'eti ( i ) ^x-jp 
i^mn i^xmsB \c7ik-rx ofj:2x^ m<omtLt^fmM. 

p V 0 — p V b(DmJ^^^'^^i>o 
[0 0 4 8] ^LT. M8.B^C^Uyh2X3<@<0©J^BI^ 

p V o~p V s<Dmmm.^'^Kv:hs^x^m'^^^ 2 

T iai O Atc^j-cf: 5 Jfe 2 X 2 m(r>1§iitfM^^ p v o 



(9) 



mi^200 1 — 33 1 8 1 2 



X 2^(^)3^yc:/£^j^^.p p o~p p 3<Dmmm^^if> 

So -^rUT. ^B(cirUyt2x2<@(;)frfc?:f0j^^p 

p o-p p 3(Dmmm^u:^\t>iBLX/v:^\^\zm\^x^ti 

(1) ^^^HiifcSlicu M9.CIC:t^^J:^/^11^P 

[0 0 4 91 i^h^Ay. ^mi^5i:i^^tifzmm^ 
Atwm^ (1— t) t^mw-r^t^\z. rn^i^ 

[0 0 5 01 ^tih%:mm^m=^\^x^ mi o (Dyxj- 

h<D::^'ryy^Aix4 x 4m<r>mmj^<ommm 
^\ tmmi^5(omm^m\cv^^x. m]mmm4(Dmm 
^^incmffmr^^i\c2 3 1> h^(D4 x 4m<7)mm 
j^po-^p 1 5<Dmmmt. s}fyhmxo^t^i<o 

M.<O^1k'^'E\^0 . 16. 32. 48. 64. 80. 9 

pu [0] =FL I P (p [03 . p 

pu [1] =FL I P (p [1] . p 

pu [2] =FL I P (p [2] , p 

p u [3] =FL I P (p [4] , p 

p u [4] =FL I P (p [5] . p 

p u [5] =FL I P (p [6] , p 

p u [6] =FL I P (p [8] . p 

pu [7] =FL I P (p [9] , p 

p u [8] =FL I P (p Cl 0] , 

p u [9] =FL I P (p [1 2] . 

p u [1 0] =FL I P (p [1 3] , 

p u [1 1] =FL I P (p [1 4] , 

:icosfj^^p u o-p u 1 \ (Dmmm^?^^')^2\:L^ 

CA. CB<ti-'5o 

[00 5 41 ^CO^. rcOM^MCA, CB/iM^yg^ 

2f)^hm^\^^ix. :i^tm^mm4(Dm^Wi:x.mu^ 

^-f6#>«r 2o^of^J^Bi^ral-ov^T. (l) ^tcJ:'9M 

fsi^fh. ^jiBi^fitpuO'-pu 1 isri 2mii^h^m\cm 

pu [0] =FL IP (pu [03 , 

p u [l3 =FL I P (p u [13 , 

p u [23 =FL I P (p u [33 . 

p u [33 =FL I P (p u [43 , 

p u [43 =FL I P (p u [63 , 

p u [53 =FL I P (p u [73 . 

p u [63 =FL I P (pu [93 . 

pu [7] =FLI P (pu [10] 



6. 112. 12 8-^fc6o 

[0 0 5 11 ^(O^. y^y'y^A2\Z.mT\.X\JmW.^ 

So ^UT. ^7^';/:;^A3lcmTUTu = l 2 Sld/iro 
tLt^i)^t^^m^fii>o u = 1 2 8 (c:/^ofc:^lcil. 
4 X4iScD^J^^p O — p 1 5tc:J;53JSfe<7)^v?^ftffi 

om^mmtmhKh. u = i 2 8tc?^j^oTv^;^^v^^i 
•rso :^(Dui^m^m\^xl^<D^^M,<Dmm^oy^\z. 

[0 0 5 2] >^'ry7'A4-etiu*'f6lT*P@^-rS#>!r 2 

oo^J^^r^1^cov^T. (1) ^s:{cj;«9MrBi^n. um 

^p 0~p 1 5^1 6j@;f5^e)8^(c^^e>^tL5o 

t^. (1) ^ICiibT 

C = FL I P (A, B, u) ; 

tmi^^t. u:^r63T-p^i-s#^ 2oco$tj^^F^{c 

OV^T. Hl.AtC^U)t4 X4i@<0$iffl^p O'-p 1 5 

<DmwMf>^'tfi'^f\^ (2) ^r-wifi^^i^^^n. m7B\z 

iT^bfcJ: p^cC 3 X 4^(oW\fcf^W^^^p u 0~p u 1 1 
[0 0 5 31 



[13 
[23 

[33 

[53 

[63 

[73 
[93 

[1 03 



u) 
u) 
u) 
u) 
u) 
u) 
u) 



u) 



P [113, u) 
P [1 33 . u) 
p [143. u) 
p [1 53 . u) ; • • • (3) 

h^n^o rCT\ (1) ^fdllUT 

C = FL I P (CA, CB, u) ; 

ov^T. ^tu^'tL (4) ^xmnkmrn^ \^xm s Atc^-r 
J: 9 2 X 4 m<omtLtmmM. p u 0 - p u 7 <Dmmm 

[0 0 5 51 



p u [13 . u) 

p u [23 . u) 

p u [43 . u) 

p u [53 , u) 

p u [73 , u) 

P u [83 , u) 

p u [1 03 , u) ; 
. p u [1 1] . u) 



(4) 



(10) 



4*^2 0 0 1 — 3 3 1 8 1 2 



[0 0 5 61 ^<o^, >^v^y:/A5t;i^U-cvj^^Sr 

= 12 8 {Zf£otiii>^/i^i>^^m^tli>. V = 1 2 8 -CV 

VtoX. v=l 2 8T-X7^.y>^Al llC^i-5 
v = 0. 1 6. 3 2. 48. 64. 80. 96. 1 

p V [0] =FL I P (p u [0] . 

p V [1] =FL I P (p u [1] , 

p V [2] =FL I P (p u [2] , 

p V [3] =FL I P (pu [3] , 

p V [4] =FL I P (p u [4] . 

p V [5] =F L I P (p u [5] , 

ti2 X 3m(DmmJ^P V 0~p V 5<0^^1ii^M{Cv:^ 

p V [0] =FL IP (p V [0] , 

p V [1] =FL I P (p V [1] , 

p V [2] =FL I P (p V [2] , 

p V [3] =FL I P (p V [3] , 
[0 0 6 1] ^<7?^. ^yZfA 8 (C^f LTH] 9 AtC 

\cmi^x^ti^*ti (7) ^^wiisfesiicu MQ-Bt-^-r 

P P [O] =FL I P (p V [0] . 

p p [1] =FL I P (p V [2] , 

p p [2] =FL I P (p V [0] . 

P P [3] =F L I P (p V [1] , 
[0 0 6 3] -eUT. m9B\Z7fkVfz2X 2m(0^fcf^ 

umM.p p 0-p p 3<Dmmm.%:^v'y':fi^9\zw^\^ 
xu^\^iSLx:^v:fy\^\z.m\^x^fL^fi (8) ^^mwi^ 

P0 = FL IP (p p [0] . 

[0 0 64] /£ib\ i:^ (2) ~ (8) m^-fniicm 
mx^\.tih<r>xih^o ^<z>^. ;^7^5/7'Ai otc^ 

ff\.xw^{^(Dm^^M<Dm.^ ^wmrT^ v = v + a v 

-r6/ca6<^^i^#-^T-^6o d vti^ijxli 1 6, 8/£^*(D 

?>tMzi6 (m ^8 m) \cm'r^xoti:v = v-\- 

[0065] >^X5/>^A6 Xi^mm^i^mWiW-^ V = 0 
~1 2 S<Dm^{C^V^xn^fti^^Z^ Vi^:^{;iOV^Tv 
= 1 2 8lc/^o/c7!i^;^^755j|^ffl$tL'5o o^t), 1 

tc. C<Ov:^|6]{cg|LT9Is3oMr«m^;!)5/^$ix^„ tit 
oT. v:^f6]lcgiLT9[e|co^fB1ftiSdSjii^i:>6i:. ^"r 



[0 0 5 71 :^7'y:fA7Xnv:^{^X^-r^^^ 2 
o<0©ffl;^ralcov^•c. (1) ^(cJ:'9^F«1^n. 
^p u 0~p u 7^8j@75^f>4<@JC^tP>^ixao 9«J;t 
1^. v;trr^T*P^-rs#^ 2o(7)$ij^^r«1(-oVN-c. H 

8. AIC^ Lfc 2 X 4 {a<DaiJP;*C p u 0 — p u 7 <Dmm^ 
CA, CB^-^tt-en (5) ^T-HlijS^:?!!^ UTm 8 B 
^t"J: o^J:2x 3M(^^tiy^W^J^p V 0~p V 5 (Dm 

[00581 

p u [2] , v) ; 

pu [3] . v) ; 

P u [4] , v) ; 

P u [5] , v) ; 

p u [6] , v) ; 

pu [7] , v) ; .... (5) 

8jc^br. ^n^'n (6) ^xmnkmni^xm^A 
{c^-rx oti:2X2 m(Dmtcf£mm^ pvo—pvso 

[0 0 6 0] 
pv [2] , v) ; 

p V [3] , v) ; 

P V [4] , v) ; 

P V [5] . v) ; • • • (6) 

x^^j:2yi2m<Dmfcti:mmM,p p 0-p p 3(Dmmm 

[0 0 6 2] 

p V [1] , u) ; 

p V [3] , u) ; 
p V [2] , v) ; 
p V [3] . v) ; • • • (7) 

n u M9-C ^C7f:-rx o tmM. p o (omnmtm^ 

So 

p [1] . v) • • • (8) 

y>^A6T*v= 1 2 8 :^'ry-:f All 

[0 0 6 6] Z.^Xdu\'i.n:^}^<Dy<y^m<0^m^^ 

6o ^^xny<y^m(D^m^^mf)-<'r^ti^\ci e 
y:fA3{zm^o :^y'iy^A3x\:xmm^jimf^mn^u 

= 0—1 2 8co^i^(cov^T^T^fci6(c:, UJ^^^{COV^ 
X\x = l 2S\Zfj:^tc/)^/)^if'^^m^tl^a u=12 8 

9X9 = 81 ^(omm^m^f^xA 

X4i@C^^lJ^.^P 0~p 1 5{Cj:^3^(D^i^:J^^m<0 
[0 0 6 71 ^<om. :^Ty'fA \ 2 »C3^LT4-;t 



(11) 



4*^2 00 1 — 3 3 1 8 1 



:fA 1 \z.m^Xt^<o 4X4 m(rymmM.t^2<h^f\^. Jd^ 

[0068] [}m^^^ b/VCO^^J] (Hi 1 A-^l 

u x = p p [3] . X — p p 

uy = pp [3] . y — p p 
uz = pp [3] . z — pp 

[0 0 7 1] nm^^X^ MiiB(::^-rv:^r^(^^ 

vy<irU -ecOzfiJc^.^v zt-r^b. (1 0) {C<tO 

vx = pp [1] . X — p p 

vy = pp [1] . y — p p 

vz = pp [1] . z — p p 
10 0 7 3] m\ 1 CtdTfi-f-m^PQCT^fej^-^^ h/Vz 

^ Vjy^tmm^^ V/i^tt^^—^x^tzt^ (cos0 = i) 

lO 0 7 4] Tl^P0c7)^i^-<i^ h/Wu, vj:i4 

hyi-u. v^m%xtf^\^^<r>x\ fmmmi4^\^\m^ 

/cf^^iStt. 4^(7)^J^^^^M^ft;^|5m/J:TV^6;^|^?^|^ 
J; 9 tc-r -5 ^ J: V \ 0iJx»i. JHiJ^^<^^^<z> 

[0 0 7 5] c<o J: ^ ic. ^^m\:i%hm 1 (ommmm 
t\^x(omw^mm^mm\o\cxH\^. u;^r^tc4j@ 

<7>0J|^^5:Ufv:ferfpi(c4i@(D0]^^^.^l^?l^F^§§ 1 tc^ 

rtCcti? ro^j^^p 0--P 1 5 7!>^b3^sk<o-<v^3lft® 
^^m-r^ii^ p 0 (Dmmm^±^ir^ ^ t^x^ 

U?5^>b. 2 X 2i®(;)ff:t>^^0J^^p p 0~p p 3cOJ§|^ 
M?5>?>lI;^PO(7>g^^^' h/Uu, vSrJfttti-Ct^cT) 
T\ 7^7">r>i/ia;StCj£:^/^i£j|!|-<i5' ^>'^z^^fife-r 
[0 0 7 6] */c. ^ff^t^^asi 1, ^3i[§gl 2. 1 

3. ^iD^^i 5iBLxnEmm \ e b\^^of^A-mm:^m^ 
mm^x-^xmmm^i^m:^xts^(Dx\ i^'^mt- 



X 2m<r>mfzf^um:^p p o~p p ^(DmnWi^hmM. 

w<o2o(og§ll^^ hywu, vics-^v>rii^p 

Ot:iib'H-'5^'<i5' ^/^z25S3^t^6lb^^^o 

[0 0 6 91 la 1 1 AtC7j^-t'u:frfplcOg^^^ h/l-uli 

UM^<Ox^K:$^^uxi:U -^r^^y^^^Sruy ^ 

Ozfig^^u zi:-ra^. (9) »cJ;»j?p[ir$n'5o 

[0 0 7 0] 
C2] . X ; 

[2] . y ; 

[2] . z ; (9) 

[0 0 7 2] 

CO] . X ; 

CO] . y ; 

CO] . z ; (10) 

1 0 v^^*®/^ ^(DM^^n^n b m^^^m.. 

[0 0 7 7] :L<r>mx\^m^M.<r>mm^A. BtclibT 

ix^:Lbnf^<. ^tih(Dmmmp^, B^rn'mn-m.^^.x 
mmmmi\z.^^^xh^\^\ ate. ii^coM^fli:fi2 
i&:.7t<Dv—vmmmx^m-r^m^\zr>\.^xmm u/c 
^)^6A/. :i^\^j.±.xh:^^m^mm-r^^b-f)*^x 

[00 78] c^ 1 (Dm^^mmm m2.fi^ig^(c 
m^mm^Ub i.x(om i <o®^$asii® i o o <Dm^ 

[0 0 7 9] :L<r>m:mmmxvx. ±M\^tzmw^mn±^ 
mmiiot^i^^m^n. yyY^:x.r\z^^'r^^bti: 

[0080] m 1 2 {C;^-f-igi^^gig^^ 1 0 0 lililff^lt 

^^i^® 1 0 <D±^u<D~m b fi^-<i>=^^'^mm i 

m^^^mm. 1 0 0 ji-<v^^^f»iiig 1 7 

4' , ^f^sci9, ^mmw^s<o-mbtji^Rou4 

TV^^)„ ^>r>p«^!i 1 8(Cli^J;tf^3J^5:co^vf;iift;^ 
ft ffi ^ijfife^aSi- 6 4 X 4 i@(0$ij|^^(7> 



(12) 



iRp§H2 0 0 1—3 3 1 8 



-So 

[00 8 1] ^(Dj^-^^^^^D i8\znmmmm:4' as 

mm^ti^tmz^ :i(ommmm4' {atmi^^i9t>> 

^$tlTV^5o wOSbf^l 9Ji;?«-Y>'^^y 1 8(7) 

7«>rw^y 1 8tc#i^;9^^muf-^s4^t±j;^-f6o 

mi^^mi-^tciba) 4X4 ^@c7)^J^^^cc>J^;^MA, B 
#j^^igtti S 4 JCS-:3V >Tia?i^1t^^gB 6 tc^ 

[0 0 8 2] :icO^^^^^^D 1 8{c^i^$nyc|il?F^it 

mmj^(DmwMA. Btcggur, u:^ffinc (n + i[fc 

fcL. n^2]) i@cO^J^^^TJ^v:^[p]tc: (n+1) m 
:i<7)0tj-r*Ji3 2fe(D*®lg]ff^^^^-r^/cJ!^<7)]I^cD 

[0 0 8 3] t>t,5A/. mMfnn±^^e\a'±mA'^*^ 
LTAx (1— t) -\-Bx t^md^^w-r^x^^cfj::^ 

[0084] r (r>mmmm±J^^ e 7 

[0 0 8 51 0J^i^®4' (C^J^$nrcROM4 51^ 

Mt. ^(Dm^i^'^(DmmmAtmrmM d— t) 

fb-r 5 J: 9 tmrn^"^. p o <o u :ferr6]<ogsl&-<^^ 

[0 0 8 6] m^T. ^-<Vp<^!; 1 8<;)ia^F^^0iJtC 



>«^y®Wc. ^o*&i(5»ir Ku;^o X 0 0 0 0 X 
F F F F F fCct or^§^$i^6#^^c:7'p ^^ix^t^. 
ffiiUy^h. ID=1. 

[008 7] iii 1 3 \Z,7rrtW^H^m\^X.fV!t^ n^<r> 

u^^ y f>^5 r n V j^^m^ p« ^ y ^^<^ 

ti. 1 .-K y ^i^o^m^y"—^ ^m^i^^f^f^if^(omm^ 
[0 0 8 8] z.(omm'j ^v<DmK\wmmmmwLtt^ 

i^tc/^^tt. ^(7)^JT*fiH:^ff^^E:ft?F^(0 2o(OID 
^^^^^^^3:ov^T^iH2_3^c:^3v^TIft?^i-ao ^(^ffet- 

[0 0 8 9] ^(DXo\^. ^^m\zgh^mmmmti.x 
(Dm 1 (ommmM^m: i o o ic L/ciuff^if 
^^^Kii® 1 0 <o^m^^^^i^=^^pmm 1 7 {c/^;^ $ 

ti^<DX\ yy h'y^T{zm^i-^tzSib*^(i^fj:<:^j: 
fc*2/ htst^ll^P 0<oM;^M^ffiv^r>'^— K^^rtcj; 

[cxoxm^x^^(Dx. mi±m^^^^mmmttmi^t^ 

^m^mi^^mmm: 1 0 0 ^m^-r^ r t i>*^x^ 60 

[0 0 9 0] ^fc. 3f:^^tc^.eROM4 5(Cj:nt^. 
^B^tROM4 5 tCiEM^$nyt^J^^^MilcS<5V^T-<v^^ 
5>f«]il©i 7tCF^®S^n^jg|?f^P^§§^l?mi4m<0J^^ 

[0 0 9 1] (2) m2(ommmm 



(13) 



4*^2 0 0 1 — 3 3 1 8 



[00 9 21 z<Dmmmmx*n n i^(D^mmjf^^mmrr 
\z^^]2<ts^tmc^ 2fecom{@oii^if^^2 7>rveo 

6 2 {@-:5oc7)Tl;^tf # i: (C ^ 19 ff^fi^ $ tL 6 

(m— 1) m<omnm<omj^^m^'t(o^^^ hi.< 

[00931 MJ-4 tc:;T^i-|a?1^if ^^i^ig® 2 0 li. n 
M2 OJC»i/>/^< <t t,, 2 7><V5><^);^^y 2 1 A. 2 

1 B^wufcfEiiigM2 i;ei5is:tt?>ix. 1 y^i^m^m 

ItCfi^^rv^^y 2 1 A, 2 1 B^^U/c^^ ^yiJ'^ 

[0 0 9 4] rcOBEtMI®2 1 (C^i^^y^J^^^2 2 75(5 

<t9i-^^$n6o mti. ^^y0Mg|52 2tim®<011 
^.IW^Cin^l^-O^S^Dp*^!^ 2 1 A{c:#ti2^tpi:* 
tC. 2fe(Dm<i(07l^.^#Cin^2^-r>'@<D7«^y 2 1 

B{c##ii;t^, ^(^m. 1 ^^>'@<^>^y 2 1 A-e# 

6 2 j@-:5o001I^ff # C in ^ 2 ^ ^ @ ^ ^ 
y 2 lB-T?^^^-r6 2^@-^oc011^1W^Cin^{c:J: 
^mi^^iX^ (m— 1) <@(OEg^?F^(7)lI^m^Cin^^ 

t^U<li, ^<DEg^ff^^^J^>JC^fi]Lfc2 (m 
— 1) <@<7)H^ff^(7)]I^1t^Cout^il|lJSfegg^tb-rJ:9 

[0 0 9 5] rcO0jjT'Ji2 7-r>'ao>^y 2 1 BtC^ 
tjZiA/fc*m<@c7)11^1t^Cin(^. 3 ^-C IC^ 

l7^:/S<^p<^y 2 1 Atcji|i2>:>'>^ hi-'5J:9t-?'c^^ 

tc2^-r:/eo^^!; 2 1 B*c##i^tpi:9ici-ayt* 

[0 0 9 6] ^<7>fi»jT-»«(C, ^i«)Bg:ftfl^ibf^^- 



[009 71 w^Tn ^:^?^1t^Couttca:-:>T^^$ 

y5':?^m^ rij ^sf^^jp^tt, roiS' y ^^T^m^^i^t-A 

0- cvN-5#:^l?f^oii^(cjii5' y yz/it^ roj tmim^ 

So 

[00 98] Z<D^^V m^^^ 2 2 (df^^J^lflJ 2 3 

^icti. ^^#:^ff^1t^Cout5:Uv^y >^irfti3®{c 
J: 60 

[009 9] ^>^tc, ^(O^^ff^O^TOTl^^O^i!^ V y 

:^^mf:i:t':^^^=^^yj:t'(Dm^m^mm^h^nx\^^ 
v\ u>^V >^^m^mi.X'ez^^m^±\:imiti:\^^ 
^t^cx^o :i<7)4^J^^2 3fiH^j^1t^Cout^4^J^ 

1- 5^JC(lHA;/3NANDlHlSS^HA;^AND[iI?Sj^c^ 
^;5-b^^^tt. E^?f0ff#^iHiJ^-rs:^tciiEgA;'3 
N A N D (H]gS-^E A;': A N D lEliiS?:^ ifTi^ ^ ;H So 

[0100] mi 5 (^m= 8 {zitoi-f^mmmn^^^]^ 
Tf^-r^^—i^mx^^^ mi 6 A^xj^Bi-x^^mmmc 

CO 1 0 1 1 m 1 5 (c^i-^>^3iastA 8 m<omj^mm 

cin^M^9^ :ymz.m-^micm-<tih<DXP>^o r 
(omxn. 3^j]^i&f^^-K-cm=8fo:mtc, mi 6 

AtC^-rH^?^<0#TI;^;65 n, 2, 9j. r2. 9, 

loj. r2, 3, lOj, rs, 10, iij> 
rs, 4, 1 ij • • • • (Z>H:^iff^it^cout25M^y 

H:ft?f^<?)#il^sici^y rij xji roj 

[01021 K^J^ibf^^- K-Cm= 8 <Dm^K^ HJ. 



(14) 



0 0 1 — 3 3 18 12 



6B(c^i-E:ft?^(0#lI^;55 n, 2. 9. 1 Oj . 

r2, 3, 1 0, 1 1 J . ra, 4, 1 1. 1 2j • • 

^vy^mm rij roj timm^^ti^o 
10 10 3] MU:«^SK^^^'E-^i??tc^(Oi^' y y^m 

^^iS' y-vM^^x s. y s(C*5(t6i^ y '^^T^^^CL 
<t 4 t's/ hois' y y^=i-- KcO|§^,0iJ^^-r^f£:ig!-Cfo 

vj^^^x s. y s. z s7!)^mm^n. mftf^z sm 

out(i±^LfcWJgP2 3T'i|5J^^;n.6o 

1 01 0 4 1 mi 7 tc;^'t-^ y 5'>^^ft^c Lii. 

<D4 8 o^^r^x 6 4 omm<r>^^$M7r^w^\^^\^^\ 

v^y:fmm rij t^mm^ti. :z<D^v y>^mmcL[^ 
\cA-:>x\^^^^nm(omM.^cn^ V ^y':rmm roj ibm 

[0 10 51 ■o^t)^ [His {ZTjk-r^jt^miiL:^^ y— >^ 
n^po^tci^ y ^y^mn(7)—mt/£^4\i^^y y 

^y^n-K roOOOj ;d5f+*P$n.6o ^/c. i^^ys/y^ 

y^MJmz.^ y 5/:^='- K r 1 0 0 1 J ;55f^»D^tL6o 

[0 10 6] f^lttCLT. ^<^±^^^0{C-^^iX'511 
j*Clt^CintCti^ll>»^StCi^ y K r 1 0 0 OJ 

y K ri 0 1 OJ li'^mxi^fy^ 

^H^^tciS' y .y>^rT-K roooij ;dsf^^p^n. ^ 

y K ro 0 1 OJ T^^mD^tb-s,, 

[0107] i7 y ^yymi^c Lc»&Tgi5m^(5){c-^^n 
Sil^lt^Cintcfi^il^^lciS' y K ro 1 0 

ij ii^HM^n. 't(DT^mi^(3>{^'^^ti^mf^mnc 
in{cii#ii^^{c^ y 2/>^=i— K ro 1 0 0 j i>>Hm^ 

^stci^' y yi/ri- K ro 1 1 OJ ff^^n^HHim^n 
(CLfc<Dii, m 1 5 xtSim L/C J: o {zm^i:£. ^i^zti^ 



[0108] !^ 5/7^='- Kl^lctS^I^J^m^^i 

[0 10 9] t), aL9.(;i:^'r^^0. (3). 

TtJsJ ^^0. ORX/<3>\zf)^f)^^X\^^^7b^^ V 
mi^Ch\Cf>^t>^<yX\^^^j:\^^E.nm Toj ^ ti^jirj^SP 2 3 
tcj:t9 fuv^j^y >i/^SL?^.ev>j <i:4^]^^tL6o ^ix 

$tv/.CV>(DT\ 49J^2 3tCj:oT^^=:^?i^1W«Cou 

[0110] rntc^uT. y s'T'^^cLtc^i^T^i^o 

■CV>6=^?^ rhj ^^0^^a^€)-<8)t-^5^^^oTV^ 

atiCDoo. ^ ^) y':fmmc'L\^^(D^^ji^-t)^i)^t^-:>x\^ 
^E.Mm r--j <i:tifiJ^la5 2 3tc:j:t) ruvi^'y v^/^sQ. 
a^-r^j ^b^HJsij^nao ^ y s/^^*iccnc-a5-ct> 

[0 1 1 1 ] a2A*i^^ >'i^^^y s, zs(;i*5 

^ y :y:7"=i— K(^ii#.0cJ^^i-^f£;[il-c-fo6o :L<DmX 

tia2o.t;i^-riK®^^^r«it7)iifTt {c>^^ y -vn^ 

^ys. z sJbmft^^n. z smMimi^xz=±i{c 

[0 112] m2o \c7jk-rMJt^mup^ ^ v—>'mm^y 

s, z s\:i)6\,^x. iRm^m^^m\c^7^m\^iti^<ox;h 
ti#H^?F^(Oil^pofe(c:i5^ y 5/>^tf^60fifet^— «?iJ^/«^ 

6 6 htDi^^y ^;/:/3~K fOOOOXXj ;!)H^^;^0^ 
1 1 OXXJ 755{^J!lD$tt6o 

[0 113] [^^{CUT. i!7 y .y:/Jilfl5^^0' iC^* 
ix51I^it^Cin{CJi#ll^^lC>^ y .y^=J-K Too 

loxxj m-^m^ti. ^(Dm±^mi^(2>' jc^^ns 

m^^.lt^cinicii^&il^^tci^ y T^n- K r 1 0 1 0 
xxj Ji^mn^n^o Ml-. ^OHfjt^^^i^®' tc-^* 
nsn^if ^cintcii^n^stc^S' y .y^^- K ro 1 

OOXXJ 255f^^JP^tV. y ^/T/^^CL^T^^^'^Mi^ 

— K ri 0 0 OXXJ i)mm;^th^o 

[0114] y •;/:/^^C LOHtiTmS®^©' IC"^* 

tt^>iI^iW^Cinicti^ilj^^ic>5' y ';/>^=3- K ro 1 

0 1 XXJ i^mm^ti. ^ y y:fr^mm(2>* tc^^n 



(15) 



4^200 1 — 33 1 8 1 2 



ixxj tmm^ti. ^<o^ikr^mi^(B' \c^'^ti^m 
M.mWiCin\ca^mj^m^^ v k r i o o l x 
xj ii^^ti^nHM^n^. wtt^o^y 5/>^=i— K 

[0 115) m^x. :^?im\^9^^mmmti.x(Dm 
lo 1 1 6j :z(Dmxa3^<D^mmmRxf}^mmj^^ 

[0 117] z(Dmxmf^mmcinn^fkm<Dmj^p 0 
V ^•:f=i—y^'^nM^nx\^^^h(Dt-r^o 

[0 1181 m^HtilitClLT. 1112 W CTfk-ry^—f- 

■Y— h(D:^y'yy^B 1 xmj^mmcin\cmi^x:^v=^>' 
^wtmi^xE.mmi^^-h'7^m^^n^. ^om. 

Ty^B2Xl 2 8<i(DlI^.fW^Cin^ 1 ^-OgcO^ 

[0 1191 -eLT. Xx-y^B 3-CJSfcf7)l 2 S^cOH 
^1W^Cin$r2 7'Y>-S(0>^y^^tC#^iZ^tf. ^(D 

^^tlX\^^^<DX\ :^7'y^B5{zmrL'Xl^-f>B 

-rx^iz/^^ti^ m 1 6 A^m) . 
[01201 f'itf^M^titzm^'e- h'T^mf^m 

:/@(^;^^!;^J^<b 2 7-r>@07<^y^^<D^>!r(^lI 

^if^Cinir{cJ:i9ffM^ixa 1 2 7i@cDEg:^?i^coiI^ 
[0 12 1] ^CO^. ;^7"2/yB7lcmTLTi^ y y:f 

lai 9 Xt!l^i.tzE.^m rhj . r-.j (7)j:9tcii^3&5 

ir>xh^ V y:fmmcLi^\c»>^m^{zi'Si^ ^s^h^ 



[0 12 2] ^LT. :^v-y^BSKm^y^X^ ^X(D 
WW5^S^5$^TUT^/^/.cv^#^{^:li;^7^5/:/B2 

[0 12 3] roj:^!^. :*:^egic:^.^»M2(7)^ii?i^^ 
^ LT<o|gl?^1f «^miSm2 0 lcJ:nt^. 3JSfccoftj^ia 

it^Cout{c|fetmx6^{c. 1 :/gcop«^y^ 

*i^^27-<ViCOp<^y (Dll^if ^ C in IC 

J: Om^tlS 1 2 7<S(^H^fl^(7)lI^1^^Cin^^CO 

>bb<ji. ^(n>nm^^^^\^'rfn\.tL2hAm 
<o^'m^(n^fmmoivi^^'^m.2 xt^hWjfkWi^)^ 

[oi2 4l^oT. y:7 h^^rd^^c^-r^r ^/jr 

6^ <i:7j>^T'^6o p<^y2 1A, 2 1Bi:V^o 

^ ^ y p^ic ^^x:y^^ y^ :^^^)fx: 

mmmmm 2 0 ^m^-r^ :l t t-xt 60 
[0125] [^2 cois^^s^g] m22\-x-^^m^ 
m^^mmmt \^x(Dm2(Dm^^mmm2 0 o<Dm 
m^T^-r^^ y^mx^^. 

[0126] ^(Dmx\-mxAxmm \.tLmmmmm^ 
mm.(o—mtf^^m^m,^?Lmm:2 0 1 ^m^. mq x 

[ 0 1 2 7 J la 2 2 (c^-ttg 2 (Olii^jiOj^M 2 0 0 
J^, miO^Jfe?f^^T*^$nf::n?>:<^ft®Ii]?i^^ii!^ 
^!2iS-r51itOr*fc6o r(7)^©2 0 OtCfi^lcD®^^ 

^©100 1 </)^l£?l^^-cift^ Ufci2i?i^ft^^ 

[0 12 8] wOiS^^Si^lgi 0 0t::tt7'<x-<:/j/ 
«ygSP2 5 i:j^S3ESI&^ y ';/7'=»— Kf^*aa5 2 4 

(^» 7;!i-p>^bix61I^P0coe^-< 



(16) 



!^m2 0 0 1—3 3 1 8 



OS0) ^m^i^r^^^nmi-^xoicfji^ti^, 

h^i-tti*^-Wii (0=OXJ^18O" ) Vfct^iC, 

^(om^ p 0 e < ^ ct 9 f^m^^mui-^ x 

[0129] ^fc. mm^^&^ D y^^— K#*DgiJ2 
4 T-li. 1 0 0 (c J; y =^^iii^^lc 

Tjk) ^.(DmwMi^^^^n^tmc^ mi s Rx mzo 

m^i-^xo^c/j:^ti^ m2 3 mm) o mn^^&^ 
y y^:=i- h*m\!i%2 4 \z\^mM.mmkMm.2 o i i)m 
j^$tLTv>6o ]i^^ifex.ii®2 0 iii^^y^migp2 

2 <O-01J ^ ^y^22 A^^tm/U 

^^226^:, {U^^m 2 1' ^5^ 

7^x^>'i/^ssi5 2 b(Dmf3\^'mMM.^^mm.2 0 1 
L-c 7 ^ >r ><mMU 2 6 icsa J: p ^ 

[0 130] .y^T^^y 2 1' (Cll, 'a?'7t^< 
mi 4 {C^UfcJ:9^cg2^^V^<Dp<^y 2 1 A, 2 1 

2 2Ax*\^mwmwk-^iixf^mm(om^mmcin^m(k:^ 

tOm^OH^It^C in^ 2y-<l^n tcS^^ i^tf J: ^ 
$;h.5o mm\^:^^y^22BX'\^l=7^i^BX^^m 

m-r^2m-i-:>(omM.m^cint 2 v^^^nx^^wm 

i-S 2i@<5oOM^1#^Cini: icj: t) ?^fife$tt6m— 1 

<@(OE^?f^^^*^fc5>f»lb/c. [Hi e r^sftg^L/cJp/j 
2 (m— 1) i@<DH:^?^1W#Cout^;^i5'5/i5'^^y 2 

[0 13 1] ^^iJ? .y>^g?mU^2 2B\Z\±^ V y:fP\M 

:^ff^<7)]l;feP0 7!iSloT*t>i5' V yZfm^CL\^\z;h^m 

[0 13 21 ±j$UyS:7-r5"^'V^^«t3®g|S2 5SUS^y 

:y:?^J^§§2 3' ^c\:i:y:^^y^Xiim^2 6 7(fmm^ 

ti. mm^^^(Dmj^.mnc in^^ 1 ^ y =f vstc^ ;^ ^ 

(U. V) Ti^iLttl^nSo ^15^ y->J®;^^^C*3l^r7 
-^i^f^i-^tzibXh^a 

[0 13 31 m^^x^ m2 3' m2e ^^m\^f£t>^. 



m 2 (omi^^mmm 200 (Di&f^^jtcoi ^ru^^^^i- 

Ig|2 3 ^^l^y =fv (H:ft?f^) (DJI^:l^r-^J'<^lH^ 

[0 1 3 41 :iCD^jT' ia2 S tCTfij-H^if^Cinl^. M 
2^{Z7jki-X 9 ^J:^nm<D 1 tK y =^ ^ 7 

^'^ tm 2 4 (C:^'^ 3 0(D1I^ 1 . 2, 3^^i-6H:ft?^ 
tcj:9^^$ix. J^:l^v^-^(D3fesIICIiM2_3{c^-r7^ 

i^^^-r I D^jsfaiie^n. ^f^mtcii. H^ff^comm 
[0 13 5] rt^lci^^/^Tl|2ll^(;ox. Y. ZJ^:^;^^ 

Y. zmm7^^^^(ou^^ti^tmc^ ^311^(0;^^ 

(01361 :z.(omxn. —:^x\ m 1 oii^^asi^g 

[0 1 3 71 0^19. mm^MtmM.mncin\^\m}^. 

2 5 tc^j- 1 jK y =f >'^tr 7 :^^^-< X«LS^fTo T 1 
iii^fe{c:;^7-7^^;^^-vT KL^^ (u, v) t^^Wx^ 
ti^o ^<^^, T^i^;^^-^ I D{cj;«9*t7j^^tL^]I^if 

1 (OU^^tSi^lM 1 0 0^cJ:oT^$i^6fc^oi:i- 
So 

[0 13 81 mSrt^iit-LT. El 2 6 tc^-f-^n— ^ 
)><o;^7^-y>^E iT'^lcoiii^^^Ml 0 0;5^^ 
mmW^SL^ y :yr=»— KmDgP2 4-^lilijy ^ hD 2 

U2 4T*(i^'rs/37"E2T**iiiiy:?^ hD2{cg<5v^Ti 

ia$tt-5o ^(ommmsL^ y 3/:5^=3- Kf^:&ngis2 4jc 

2 0 1 ic<fc , 7>r >'5fe^O/bi6(D=:^l?i^it^C 

[0 13 91 -tUT. ;^7^^y^E 3T'l7Ky =^i/&|C7 
7s^^4:<^m.^2^^^^^ix^^ ^c07;^^7><X 



(17) 



m^20 0 1—3 3 1 8 



(R f . G f , B f ) . T^^^-fTyi^:^ (U. 

:f3^-m (Rt. Gt. Bt) j55|S;^tb$tt5o 

R = R f XR t. G = G f X 
[0 14 01 ^(om. ^y'y':^E7{cmfl.X^ntm 
^T*fo-5ZM2)Sii:65E$tLSo Zfii[7) S|a2 0 tc^LfcJ:9 

[014 1] :L(r>XbK.i^^m\^^^mmmii\.x 
(Of^2(^iii^*Q;3^®2 0 0(cj:tttJ. yyv^^rxz, 

tt6 (m— 1) m(Dmnm^mib\z^mi^ti2 (m~ 

1) {@{7)H:^ff^co]I^it^Cin;Ji5;^i$'5/iJ'y^^y|35 2 
[01421 rtV(CJ:i9. ^^«-K^>^rtcJ:t)^tm^ 

htitz^mmncouuzm-^\^ ^x n jsfc(^-<>?:iiftii^ 
-<>^:^!^m%:^m-^x b fmmm&'t^ :Lht^x^ 

[0 14 31 /h^m/^lHlj^m*-i:oTlS;^^ 

^m;^»if^7)^^tg?t^®j^^s^® 2 0 0 ^wm-^ ^ <t 

;6S-e#So ^S^iiilfeA3fS^®2 0 0^Srm^jiA/it* 

[0144] (3) mm\ 

M2JLf»^^t-^>^^i^^J^ ur(D^0jg5«5^®3 0 

[01451 w<7?0»jT'li±xE \^fzm 1 (Oiil^fti^M 1 

0 0 <b m 2 (Dnm^'^m. 2 O O i^^^^^^hK^:. 
^Zlffl^®(7?-0iJ<b/^6^^5g^i^®3 0 0^filfi£L/ct> 

[01461 »9 . M2_LI-^t^^i^*i^M3 0 0 
li, lil 1 2 (C^ Lfcm 1 (rmSm^W 10 0 ^ 132 2 
ic:^ Lfcrn 2 (^iii^iJtffi^g 200t^l^y^i[:l.tz 



t, B = B f XB t • • • • (10) 

[0147] m2 7 (Cj6V^T. -.^^T-fflA^yh*^ 1 (7) 
SlfifeAiLSi^M 10 0 J^-<v^^5>#J^® 17, p< -< >P< ^ 
y 1 8. Sf^JJ^^^'S 9. CPU4 Os A;^='Vhn — 
^4 S&U^ROM (Read Only Memory) 4 5/^<^f;5^b^ 

z:^^T'ffl/ufc^2coiij^toS^®2 0 0ii 
M^^ia&iJ' y 2/:r=i-Kf^;Dp^2 4. 7>fv"-o^^*0f 
sgp2 5. m^MWkx.mmi2 o iiSLX^^^df^^:^^ 

[0 14 81 ^fih(om^mm(om\z.m^mmmm:^ o 

ojcii, ^^y =i> ho— ^ 2 7, :7u— A^^y2 

8. fg^^^^r^Vhn — ^ (LCDC) 29. '<:y^v 
oi— ;^4 2, -y-ij7vK>^u-lr^:3^^5/ h (J^TT'^t-S 

PUi:V^9) 4 4/<^<h*355^ft^tLTV^'5o :L<OmXim^ 
Xnhjtmi^t-\^y':f\Z.W^{\L^t^^%,(DX^^. ^ 
"^^h^ ^'y:x.^n^m. \ 7^. 11^3femxy^®2 0 

1. SPU4 4/^^{i<@S'J{CI C^5':^^bUTl^-:?'y 

[01491 la 2 7 tC7j^-t-^<X 4 1 {CJi^v^'in^^fiJ^g 
17, >^^^p«^yi8, CPU40, >(:y^-7aL^^ 
4 2, A;'3=^>'hn — ^4 3, S P U 4 4 S^U«ROM4 
5^.^^^755^j^^ixXV>6o ROM4 5ti||l&U?m2(7) 

%mmxwm, x.fzMm^m^. ;<>r>'^^yi8, s 

PU4 4^c^'i=3il^fT9V>t?t^^;r'-^l^— 7"^- ^'^i^;^ 

[0 15 01 c(D9sjr\ >r>'^:7a:— ^4 2*c(i^^y 

:^-hy :yv^3 0/^if;55ig^^ttT^ffl^n6o ^^y 

;?7-hy >v?3 Ol^0ij;tl€, ^<^3 4^^Urioi9, r 
<Dy<:^3 4\c^>'^yaL—:^3 1, igtU L =i >^ h o — /i^ 
fficO^>^^ROM3 2SU5=>'7^V^-yiE^OEEPR 
OM3 3fj:t*r^mt^^tlX\^^^. EEPROM3 3tCli 

[01511 Z<Dj^^])^— hV yiy3 0<D|^Sli-<>' 
^:7ai— y<.4 2:&.Xfy<y^4 l^iiLT>-f >'7<^y 1 8 

(ommM^iommmiim^^ti^ mi 3 mm) . ^^>^ 

I S{zny:yyj^T^±^:?^^V (RAM : Rand 
om Access Memory) il^h^^^<> C r •CV> ^ ;^ >r V>?<^ y 

[0 15 21 wO^-f ^'T'^y 1 8tC*i/^;^4 1 ^ilU 
•C-<i^iii!$^S«Ji^® 1 7d5^$tL, pt^W^y 1 8 36- 



(18) 



4^200 1—3 3 1 8 1 2 



m 1 (ommmmx*wm i.ti^myh^j^(Dmmm^^m 
tcgiLTAx (1— t) +Bxt ^mi^mw-r^xoic 
ryv^—i^B i^mnmz cpu4otcj:o xn^^m ^ 

[ 0 1 5 3 J ±3^(Dy<:^ 4 1 \cn^-:;^:^^mmm 17^ 
0J^®i-6fc*^)lCA;b='>h^-^ (INTO 4 3*5^ 
m^tl. wC^A;^=i>'hc3-74 SiCligfef^/Ki^^^S 9 

4 3 T«f^1f #D 3 it-^^^fh. ;i(^gfef^1t#D 

3ti^<>^4 1 figure pu 4 otcA:/3i-5J:plc/i:$ 

CPU4 0{^^f^if^D3{c^':5V>r;><>rv;»«^ 
[0 15 4] CPU4 0(iROM4 5(CfEtt^nTV^S 

^^iiS5^®3ooco^«c^$ij^-r6t>(^-T?, «?yx(^. 

3 2 t'«y h(OR I SC— CPU*^P>J5^6o ^Ur, Z(D 

KX«#M^^^— K{c:jct;:CTCPU4 0i)sroM4 5 

r,!rtcj:«9. C PU4 Od^^v^^^i^^fij^gl 7-^, SP 
V4 4m<r>mm^ff0X^\Zfj:<:>X\^^^o r(OCPU4 

JC, ^^U^ hp<^yr^-tr^ (DMA : Direct Memor 

y Access) t(mm<ommmm^mcw:n 5 j: 9 1- ut t> 

Co 1 5 5] r<D-<>f3i5^fiJ^©l 7\a^^-{y'^>^^ 
m) 7tl>C:,mhtli>mM,P0<O^^^ h/\-zt. "f-tb 

m^^titztftm^i^ h7i^t(D[hm (cose) ^rnrn^x 
[ 0 1 5 6 1 mmmwk&^ y ^ >^=i- mirage 2 

i^tc. Ell 8& rj qgi2 O T'tfeggufc^ y 3/^=1— Kd? 
7 6 h -c 1 jj? y =f'^(Djf^^y^-^ ^m^-r^ x 0 

(ia2 3 ^flg) , wCTJM^f^^&^^y 5':?'3 



(GTE : Geometry Transfer Engine) tl>£(0^^\^W' 

mm\i^^ti. cpu4ot^h<omM^m:iP^^\:.xmm 
-v'^^^^^no m%(Dm^xn. 1 ^m^zm:k 1 5 0 

ctoT, r<0^^iSS^i^M3 0 OT*li. CPU4 0<7>:^ 

[01571 r<7)M^^^&:5' y i/T'^'- h^mm2 4 

{CfiTl^Mife;tilM2 0 l^OS^jf^^tt. H 
1 4tC:^Lyc:j:9/^2^^V^O^^y 2 1 A. 2 IB 
^^bTlI^ft^Cin;d5iaiit$n^o ll^3{!|^;t^®2 

0 1 {'fii/^:7>< y^:/^^r';/1^^^2/ h (GPU:Gr 
aphic Processing Unit ) t*jb^^^^tl, CPU4 0 

i!)^ib<Dmmm^\c'^^xmj^mxm:^^^rft:>ti^o 
^i^^mm2 0 1 x\-mm^^^titimm<r>mj^mmc 

iZitpcfcptc/^^nSo ^co^. 1 7-r>'ST*€•>!rp1g-r 
6 2 <@<5o(DlI^m^C in <t 2 ^ ^ >- e T*#>5r ^"TS 
2 ^-5o(7)]I^tt^ C in <i: i;iJ: I? ffM ^ tia m— 1 ^@<D 
Eg^ff^^#4J6tC:^f<lbfc2 (m— 1) ^<7)H:^ff^1f^C 

[0158] 5Et-. -^mmTC^m. 201 T't^ ia i 9 x 
(D'^x<r>mM.ti^^ y 3/>^^^cL^ic$>6^tcji, ^ 

g^H:ft?l^iW^Cout^uv^y :y^^mii^h^^'t^X 

[0 15 9J rcO]Ij^3fe^x.il®2 0 liCli^><.^?7^ 

l^j^y =f>^{c^:^^7-<X^a$tL. liij^(7>;*7— 
T^iJ'^^^-yr Ku^ (U, V) t^nm^fi^. z.<n7:^ 
^^-<:^^m^2 6Jcjip<^y =i>'»>o— 72 7^3iU 

r^U— A>^y 2 8;i5g^i^^tl. ^iDp^^y 

—7 2 7lCJiLCDC2 9^iiUT?KS^^^:^:^ 3 6 

[0160] ;^^y =1 V ha — 7 2 7'CI^7;^^7-I'X 
«fflg|S2 6;!)^<b7l — Api^y 2 8--^^^^::^;5'3 

^y^iVhn — ^2 7ti, C PU4 0;5^6(^JiriiJ^^{C 

tSoT. :7u— iHp<-=ty 2 8Jc:*fUT#^fl? (^i^y =f 
» ^t^^iiij^rff^o co^^y =3:/hci-^2 7J1, 

1 l^'fi^lc^;^ 3 6 jm^(0:if^ y =i'>(^lt@i«:tT 9 ^ <t 



(19) 



#^2001—3318 



2 8tt, V^^p^0Sv^^r/^^K— hRAM;&^?5?fc!9. 

[0 16 1] Z(Dyi — ^;^-=ey2 8ti, fi»Jx*ilMx< 
h<7)^fi:^^L, 6 h<D^ ^i)^ 1 O 2 

4®^. mii^5 1 2iii^;i^e3/.es-<'hy yi5^;^^bT& 

i^nso z(D-7i — M.^^v 2S{zn. msimti 

^Tv'f'r—'ff^ (GLUT : Color Look Up Table ) 
(^cf't-^fA (-v^fVi/) ^n-S^^t {rr^:^'^^^ t"^ 

[0 16 2] -(^p^^y nvhD — ^2 7ti7^ 

Vi/cofifeiciTjf y =r>'<o]f^<D#.;^)^e)^^LrjKy 

>^=' - m^DSB 2 4 Ji. 1 5 0 'J5mK(r>if>^ 

[0 16 3] ±3^<^)7«^y =i>'hn— ^2 It^hCO^iTf^ 
7^— >5^tlLCDC2 9r-|^ffl;^^H#* v{;i^m^n. 

-So 3 6T'li^J^t^. 3^(0^%^:r.^f^ 

ii^h^^^-j^^^=7 ^^^^ ^Ttm^-r^ X 0 

[0 164] */c. S PU4 4-CliCPU4 0;^^ib<O^ 

i^^Lfci^!>v^v<:y:7T/.^^^^^t. ^^^^ 

^c^tC(i, SPU44T% ^J^l^l 6 t'-> h(7)^^T^ 
->5'$:4t'2/h(0|l5>m^<b:UTiilt^^ifM^<l^ (AD 
PCM : Adaptive Differential PCM ) ^MzM^'f— 

^ilx.Swi:lcJ;oT. r<^SPU4 4tt, CPU4 0 



[0 1 6 5 ] i^V>-C. Sl^$g^igg®3 0 0<^i&f^CT(CO 

-6.^(7) p« ^y:3&— hy5/^:^3o ur^— K 
i^:^^m\z,x.^m^^f\^^^^yi7^t^tm^ix^ -<i^ 
^n^fh^ mMM^7Lmmxn^-^w^m{^^-v\z,x^ 

[0 16 61 m^mrlitCbT. 1^2 8 CO:7P>-^^ — 

h(Dj:^7^.y:7^F 1 x=^-'^{±^mm^'Mmm.^ oo\z 
■cma^^^a-v-rso wrT*m;i5SA$tvs^. cpu 

;^7^A^|ltT'r6ri:(cj:9. -<>?^5^f«Jil® i 7^. 
ifji>^7"5':/F 3Ty~A^- K^il^i-6c :l(0 

r:^y >5r— v-g >'||fT^ic:CPU4 0{Ci:orROM4 

5 ;5-p>^ 1 ^ttj!^ 2 (^njfefl^ii-citteg uyt^w^MidSfK 
[0 16 7] ^UT. — :^T\ y-'iix^x5/:/F4-e 

^f^^^>'3 9^g^f>^"t-6o ^f^^'i5'>'3 9dS^f^$n 
ht. Atl^:yht2—^ 4 3^U^^<>^4 l^ilLTCP 

u 4 0 {zmr^mmD 3 ^5A;^j $^x6o ::<o^f^1t#D 3 

^-xy-j^^^ y ^ ^m^-t^ 3 i^<D^i^:^mm^i^=^ 

[0 16 8] :i(0^f^ff^D3(DA;^l-3fetTLT. CP 
U4 OJiv^T^s/^F S-^^^v'i/T^F 1 0T'^f^1W^D3 
(CS-^l/>Tp<-r V^^y 1 8 75>P>lI^1f#Cin^^^tli 
i-<t^(C, r<7)lI^1W^Cin{Cg|Ur, ^(0 3^(D^m 

[0 16 9] 0^19, y.'r y^r Stfti^^y h y 

•y^3 07i^ibrPi/^Ai^mRi;^e*^^^m^75^f>^6 
-y-AT^-^jiSfg^m^n. p<-rvp<^y 1 8(c^$ 

um^<r>mMm-A^^^ixx\^^^ mi . 

[0 17 0] ^(D^—M.'f—'^t^^^-O^'^V 1 8tC^ 
7-Cl^^f^1f^D3tcS':5v^r^>1'i^p'^y 1 8;5^P)|Jg 

7 (7)^®i/J>^^Oi|!|?^r«1S§(c J: t) . 2 3 t' 2/ hi|<ieo^J 

^mti^mmM.(ommm\z.m\.xAy^ d— t) +bx 

[0 17 11 -tux. >^X!x:/F 7XI:j:CPU4 0;5^^ 



(20) 



^m2 0 0 1 — 3 3 1 8 



^ (m^mTfk) m(ommm\c^^;^ti^tmc^ mis 

(ci. 1 i^Wi\^ML-x 1 5 0 isw^oyif. y ^i^<r>mm^%ix^ 

[0 17 21 ^^^^c|&^TUT;^7'y7'F 8-e»iCPU4 
0 e> to^H^^jRlcfS: CT 7 7^ 2 5 J; 

^htoi^fil (cos0) <Sr^iLLT3tfe^^tti-raJ:ptc/.C 

[0 17 3] ^<D^. ^7^:y:/F 9IC^L-t:CPU4 
O;0^P>(O|ffiiii^^t;i^£;i:Tll^^J^;t^M2 0 1 "Cfi. 

^O^. l^>1'>'ST-#>Jr^-r6 2{@<5o(011^if^ 
Cin<b27-J'>a -C#>?r 6 2 ^@<5o(D]I^if 

in^ J: 19 fi^fijc^ns m— 1 ^@c^Bg:^Jf^^^i6f;i5>f«l L 
1^1 (m— 1) <@<DH:^3#1W^Cout>^«IiSfc^^ffii-J: 

[0174] jcic, ii^^iix.i^g2 0 1 T-t^ m 1 9 -e 

[0 17 51 -tcom. ^^T^y^F 1 0-C»iM^I^«l^<O 
lI^1t^Cin;i5^^i5'7^X^SSi52 6lCj:9, iTjfy 

^+TKU^ (U. V) ;iS^ai$tb6o -tUT. 

1 ICl^UTp^^y ri^hn-7 2 7T*Ji^;^^ 
^^X^i3;S^2 6 7ii^ej:7w— A^^y 2 8-^ifS^^7i^^ 
::^i5' 3 6(0 1 EE^^t^^^y'-i^JiS^^ii^ixe^ ^it 

^^y ^i^hn — ^2 7ti, CPU4 0;5^p5COffiili 

^^{ct^oT. :7u— A>^y 2 std^ur i^relt-S 
>c3 6:j5^07Ky =i^i^o#^?i^ (jj?y=fv) mcomm 

[01761 rwT% ^^y =i>hci-7 2 72)v-}^y rf 

|CJ:5^^7^-^I^LCDC2 QT'elt^ffi;^?^-^* v iC 
(cm:^$n6o f0ES^^^=iJ'3 6-ett0q;t«, 3 0:O 



PU4 0;5*^<Dfi^tCg-:5v^-C> S PU 4 4 icj: «9 

$nii*i^tt. ^<^)^^m-^25sj:^f-;t7-3 7ic:m;f3$ 
ix^o ;iix(c:J:t). ^-ifrt:^^5g5^®3 0 0-ey- 

[0 17 71 /^io. y— AdSjSi*^t>6i:. ^y^5/>^F 1 2 
tc^ury-A^- K^jfi^Ti-a;i>^7i-?!)^c p u 4 0 

m;**:7lt^/^^d5C PU4 Otcj; t)^tB$ix-5«o-e. 

ilfe'^jSL/jr^'^gfef^.i^iJ'VS 9^glf^UTCPU4 OIC 
^t^U^c:^&^^C|i, ><.7^i/>^F4^U«^7^5/':?'F5{cM 
oT. _haiUfc^x:y:/F4~X7^.y:/F 1 l365j^<95S 
$tL6o r Htc J: 19 , ^-if Ji^SiSg^i^g 3 0 0 -efpf 

[0 17 8] :^<D^b\z.^ ■^w^\m^^mmh\^x<D 
m^^-^^w 3 0 0 ^c J: ttii. ^ 1 ^u^n 2 (DU^iias 
i^Mioo, 2 0 oji^ntc^^tta^^-c. y:7hi>airtc 
6fe#-r6r<t/<t<. ^51'^?5^^c0^f^^f#D3<t^^-K•> 

[0 17 9] r(D-<i^:3ift®^/h^^^ce/^— Y^^TK^ 
CO7-<7"^>'i/*0;SlfB2 ^X^Smf^^^^ h/l"b^tB 
<bl^^icfg!^{ctT^ ^ y 5/7^^^CL^C- 

[0 18 0] t^feoT. ^I*:^^H:ft?f^it#Cout^uv^ 

y >'y*asL/i:< Tt*^^, mwmnm^^m.^ o oo 
m^^mtmmx^-:^fzw^m^^m.^ o o^T'-^^^^ 
[0 1 8 1 1 ^'y:^%wmm. \ i^m^-r^m 

^t;f^/^^^ y fi|^|cJ:oTlI^^tfex:^®2 0 1 

[0 18 2] ^tL. ;4J:|ltiS^n-^.6ROM4 StCj:^ 
J^. -<v^^:^f>Jig® 1 T^-^fm.^7L^W2 0 1 ^^J^ 

ao-e, 3 0 0 i£rfll^-t-S 

[0 18 3] 



(21) 



4*^2 0 0 1 — 3 3 1 8 1 



MRxmm:^\^\^ (n+i) m(Dm^^^^^m^'^ 

ICIIL-CAX (1 — t) +BX tSrlUJJcill^-rStjt^-e 
[0 18 4] z<DmjsStizXox. h^^J^TiCi^^-t 

m--^ws:mm^n^mm.^mm'r^ :l t f>-x^ 6o 
[0 18 5] 7mm\^%^m^^m^m\^xt\.\-x^ 
\.tLm^^n±^mwi)*-^t^m^ti^(DX\ yyv^^^r 

[0 18 6] :ico^tfiK{cJ:oT. lllJF^tt^^§^lg(^(0 
[0 18 7] :*:|gPJtc>^6lf^«M^®{cj:tLJ^. ±M 

\.fzM'^^'^m.t^t^^m^^^<ox\ yyv^:r.r\z.{^ 

[0 18 8] t^goT. iif^52y^gSr«fifer6il^?^MfS1 

[0 18 9] ^^^tc^5[gIJf^1t^^:^i£tcj:ttJf. 
7k¥:*r[6]{c (n+i) m(^UmM3MmmJjm^ (n + 
1) <@(O^J^;^«rt&^^:|^tr^;t. r (^*&^:K<D$iW^;5> 

-rS^tC. 0T^<7)t'>;/ hilico (n + 1) X (n+1) <@ 

mmM.<ommm,t , ^^^ot- vmxo ^ t ^ i <dm 

2o(?)0J^^rfl1tCOV^r. -tH-e'txAX (1— t) 

+BX t^wiijfe^sjiLU-cnx (n+1) m(o^§Tit/£mm 

>«r 2O<O01^^;fefB^tCO^^T, ^tl^tlAX (l — t) + 

B X t ^m^mUi^X 2 X n^c^^/d/^^JI^^cOi^^fig 

Wl. 2x2^a<o©J^^il;fillB3^cov^T. ^o^im^^mm. 



ii:*rpi(-BgL-c^n^ttAx (i— t) +BxtSrwij^ 

[0 19 01 c<oig^icj;oT. y:7 htjrjnric^fe^-t- 
'S r ?:c< . n J5:<0-<i^^fti|l|-^-<i^3zft®t:^m-ra 

[0 1 9 1 1 :*:^P>qiC'^.6fE^^f^tcJ:ixf^, H^W--^^ 
\z. (n+1) <a(^$iJ^;^UJSa::^l6jtc (n+l) 

ftffi|gIfl^<S:^^-rs^tc:. ^(DftEIgl?|^(Dll^PO(D 
[0 19 2] :i(D^^tcJ:o-c. W^m^^®^. 

[0 19 3] -<v^^ft^^-<i<^::i^ft®/.^^' 

So 

[HSo^m/^Ift^] 

[ 112 ] ll^fOj^^fiS^^cO (n+1) X (n+1) 
^gc^^J^^p O'-p n (n + 2) OgE^^J^^HI-Cfc 

So 

[mi mmmmm i <ortajiiifiK0»j^^-t->^n 5/ mx 

*>So 

[H_5] U— VM3P^^C*3^tS4X4^S<75*lJ^^^pO'- 
p 1 5(Dmm:M^yi^-tmx^^^ 

[me ] 3iS>:(O-<v^:xft®cO|afl^0iJ^^-r-r^— >?|glT* 

*>Sc 

[ |g]7 ] ASt>^BIi3i5fc<D-<i^:iiftgDl2I?i^(^lS;&coag;^ 

M<^^^fiaj (^coi) ^if^-rm^mx^^^ 

mo:>±^m {t<D2) ^7ik^m^mx;h^a 
m9 ] A--ca3^(D^iy:y^^^mm<Dmj^<omm^ 

<D^m i^(D3) ^^i-M^mr-fcSo 
[aio.1 mmmn^mkmi oicfcjtstbf^fiJdSr^i- 

[ mil ] A— Cti3iSfc<O-<v?3iftEI21fl^(D]I^P0O 



Mi 



mis ] ^>rv;^^y 1 siotmpsmm^^i-^ 
mi 4 } ^^m\cmi^m2(Dmm^miti.x<Dmmm 
mi 5 ] m=8\zi;=n^mmmnmwkm^7j^'r^ ^- 
mi 6 ] ARxj^B\-tE.mmmcout:si,xf]^nMmn 

Cout' (Dti^:hm^7sk't4 ;^—i^mX^^o 

mi 7 ] m^^7j^^:^^^jit'<r>i^ V ^yzTmi^m^Tft-r 

[ Ell 9 1 y '^'T^ri- K{;iJ:^^j^J^^0iJ^:^-r'<> 

[M2_ol y— vj^^^y s, z s c^^Jtt-SiJ^ y s/ 

[ 1^22 1 2|i:^Wtc:^,SlliS?l^^^L-C0^2<Dli^^ 

[ 1^12 3 1 i.i<y=fv (H^?f^) mm'f-^<DmM\^ 

m2 6 ] m 2 (DmiML^m^m 200 {c*5tt -s^jas^*]^ 
[mi 



(22) #§i 2001—331812 

m2 7 ] :^mm\c^^^mmmti.x(Dm^ii^^mms 
m2 8 ] m^^mmm3oo{ci6i-^i>^mmt:7sk^y 

1) ^^i-mr-fe-So 

[ HIS 1 ] z^<r>^^y=c,^^(om {t<Di) ^TT^-rmx 

1 • • 2. 2 1 A, 2 1 B • • • >^y 

21* ' - ' :^^>y^?^^v. 3 ' ' ' mm^^m^ 

gP. 4. 4' • • 5 . • '^mi^. 5' 

• • • ROM ifmmm . e • • • mi^mm±^u. 

7 . • • 1 0 • • • Hlff^ft^^^^. 1 1 • 

• - m^i:*'^^. 12, 1 3 • • • m"^^. 1 4 • • • 
m^m. 1 5 • • • mm^. 1 6 • • • jEm^m. 1 7 

. . . ^iyai^m^W:. IS ' • •^^V;^^y, 19 

• • ' mvf^s 2 0 • • • mj^mn^^mm. 2 1 • • 

• lEt^®, 2 2 • • • ;^^Vmm^. 2 2A • • • >^ 

2 2B • • • ,y^i!tBL§§, 2 3 
■ • • ^J^^. 2 3' • • • iJ' y y^J^^. 2 4 • • 

• mm^m&^ y y^^^- Kmpgp. 2 5 • • • vw't" 

>f>'i/*?lS^. 26 • • • ^>^^^-rX^313. 3 0 • 
- ' ^^V^-VV yi^. 36 • • -f^^^^^^^, 
1 00 • • • H 1 <^5®^*Q!Si^®. 200 • • -^20 

iii^^^S. 3 0 0 • • • l^^dg^il 

m.) 

[M5.1 
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m^2 00 1 — 3 3 1 8 1 2 
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<mSi20 0 1—3 3 18 12 
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WH20 0 1—3 3 18 1 2 
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4#^2 0 0 1 — 3 3 1 8 1 2 
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4*^2 0 0 1—3 3 1 8 1 2 
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2 0 0 1—3 3 1 8 1 2 
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